1-(2-Hydroxyphenyl)-3-propane-1, 3-diones 4(L A -L B ) and its metal complexes 5(a-e) have been newly synthesized from substituted 2-hydroxyacetophenones 1(A-B) and aromatic acids 2(A-B) under ultrasound irradiation method at low temperature. These compounds were characterized by FT-IR, UV-Vis., 1 H-NMR, 13 C-NMR, mass spectroscopy and magnetic measurement. The stoichiometry of the complexes was found 1:2 (metal:ligand). The physicochemical data suggested octahedral geometry for all the complexes. The ligands 4(L A -L B ) and their metal complexes 5(a-e) were screened for in vitro antibacterial activity against S. aureus, B. subtilis, E. coli and P. aeruginosa compared with tetracycline and chloramphenicol as a standard drugs. The results are in good agreement with respect to activity of free ligand and its metal complexes. Reactions under ultrasonic irradiation had improved yield.
Introduction
1, 3-Diones have broad spectrum of medicinal values which shown to have pharmacological activity like antibacterial 1 , antiviral 2 , insecticidal 3 , antioxidant 4 and potential prophylactic antitumor activity 5, 6 . It has also been used in the anti-sunscreen agent 7 . In liquid solutions 8 as well as in the solid state 9 , the 1, 3-diones exists almost exclusively as keto-enol tautomer.
Recently it is reported that 1, 3-dionesare important pharmacophores of HIV-1 integrase (1N) inhibitors 10 . It was also reported that a number of diketones has warrant examination as breast cancer chemo preventive blocking agent 11 anticarcinogenic agent 12 and antistereogenic agent 13 . 1, 3-Diones and its metal complexes appear very promising for potential use as antibacterial agents due to their other biological properties [14] [15] [16] [17] . There is continue interest in synthesizing 1, 3-diones 4(L A -L B ) and its metal complexes 5(a-e) because of their potential applications, applied sciences and importance area of coordination chemistry [18] [19] [20] [21] . The synthesized ligands and its transition metal complexes have been screened for in vitro antibacterial activity against S. aureus, B. subtilis, E. coli and P. aeruginosacompared with tetracycline and chloramphenicol as standard drugs.
Experimental
All chemicals used were of the analytical grade (AR) and of highest purity. IR spectra in the range 4000-400 cm -1 were recorded on Shimadzu FT-IR-4100 spectrometer using KBr pallets. 1 H-NMR and 13 C-NMR spectra of the ligand were recorded in CDCl 3 solvent. Mass spectra were taken on a Macro Mass spectrometer. The UV-Vis spectra of the complexes were recorded on Shimadzu UV-1800 Spectrophotometer. Magnetic measurements of the metal complexes were done on a Gouy balance at room temperature using Hg[Co(SCN) 4 ] as a calibrant. The antibacterial activity was carried out by spectroscopic method using DMSO solvent.
Synthesis of 2-acetylphenylbenzoate 3(A-B)
Substituted 2-hydroxyacetophenones 1(A-B) and aromatic acid 2(A-B) were dissolved in 15 mL dry pyridine. The reaction mixture was then cooled to 0 o C. To this, phosphorus oxychloride (0.06 mol) was added drop wise maintaining temperature below 10 o C. Then the reaction mixture was irradiated for about 2-3 h. It was then poured into 100 mL 1M HCl containing 50 g crushed ice with vigorous stirring. The crimson colored solid was obtained which was filtered and washed several times with ice cold water. Compound 3(A-B) was then recrystallized with distilled ethanol. Purity of the compound was checked by TLC. The compound 3(A-B) was subjected to well known Baker-Venkatraman transformation.
Synthesis of (Z)-1-(5-bromo-2-hydroxyphenyl)-3-(4-fluorophenyl)-3-hydroxy prop-2-en-1one) 4(L A )
A compound containing 3(A) 3.18 g, 0.01 mol) was dissolved in 15 mL dry pyridine. To this mixture, powdered KOH (1.12 g, 0.02 mol) was irradiated for about 1-2 h. Then it was poured over crushed ice and acidified with concentrated hydrochloric acid. The resulting solid 4(L A ) was recrystallized from ethanol (Yield: 80%, Table 1 
Synthesis of (Z)-3-hydroxy-1-(2-hydroxyphenyl)-3-(4-nitrophenyl) prop-2-en-1one) 4(L B )
A compound containing 3(B) (3 g, 0.01 mol) was dissolved in 15 mL dry pyridine. To this mixture, powdered KOH (1 g, 0.02 mol) was irradiated for about 1-2 h. Then it was poured over crushed ice and acidified with concentrated hydrochloric acid. The resulting solid 4(L B ) was recrystallized from ethanol (Yield: 82%); m.p.:132 o C. Anal. Calcd (%) for C 15 
Synthesis of metal complexes 5(a-e)

Results and Discussion
1, 3-Diketone was prepared by the esterification of substituted 2-hydroxy acetophenones 1(A-B) with aromatic acid 2(A-B) in presence of POCl 3 (Scheme 1) to offer yellow solid 4(L A -L B ).
All the complexes 5(a-e) were colored solids, air stable and soluble in polar solvents like DMF and DMSO. The elemental analysis show 1:2 (metal: ligand) stoichiometry for all the complexes. The structure of the compounds characterized by spectral analysis. The magnetic measurement studies showed that the complexes 5(a-e) have octahedral geometry 22 . All complexes showed higher antibacterial activity than the free ligands.
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Magnetic measurements
The magnetic measurements of complexes were measured at room temperature. The observed magnetic moment value of (5a) complex is 5.86 BM, (5b) complex is 6.33 BM, 5c) complex is 4.26 BM, (5d) complex is 2.50 BM, and (5e) complex is 2.12 BM. The magnetic measurement studies showed that the all complexes have octahedral geometry [23] [24] [25] [26] .
5(a-e)
Spectroscopic analysis
The 1 H-NMR spectrum of the compound 4(L A -L B ) exhibited a singlet at δ 15.56 and 14.80 ppm due to enolic proton a singlet at δ 12.02 and11.87 ppm due to phenolic proton adjacent to the carbonyl group and a singlet at δ 7.55 and 7.49 ppm respectively showed ethylene proton indicate that keto-enol form in 1,3-diketone is more stable. The characteristics infrared spectral assignment of ligand 4(L A -L B ) and their metal complexes 5(a-e) the presence of broad band at 3109 and 3099 cm -1 exhibited intramolecular hydrogen bonding due to -OH group. All the above evidences were further supported by the emergence of new bands at 515-526 cm -1 due to metal-oxygen vibrations. These new bands observed in the spectra of the transition metal complexes and not in ligands.
Antibacterial activity
Two Gram-positive (B. subtilis NCIM 2063 and S. aureus NCIM 2079) and two Gramnegative (E. coli NICM 2065 and P. aeruginosa NCIM 2200) bacteria were used as test organisms. The positive control drug tetracycline and chloramphenicol were dissolved in DMSO at a concentration of 1 mg/mL. Antibacterial activities of the bacterial strains were carried out in nutrient broth with inoculums of 10 3 cells ml -1 by the spectroscopic method and an aliquot of 30 µL was added to each tube of the serial dilution. The chemical compounds were added in nutrient broth medium with bacterium and incubated on a rotary shaker at 37 °C for 24 h at 150 rpm. The percentage growth was calculated by the following equation 27 . % Grouth = (OD at 600 nm sample) / (OD at 600 nm control) x 100 Compound 4L A showed maximum growth inhibitory effect on E. coli and B. subtilis as compared to S. aureus and P. aeruginosa at 25 ppm concentration. Amongst the Samples 5(a-e) only sample 5d exhibited the growth inhibitory action on E.coli, B.subtilis and P. aeruginosa at lower concentration of 20 ppm. Remaining all samples did not showed any growth reduction of other bacteria except S. aureus at 50 ppm concentration. The Ni(II) complex 5d has found to be more promising compared to other metal complexes. From the Table 2 it is clear that, the results are in good agreement with respect to activity of free ligand and its metal complexes 28, 29 . 
Conclusion
In the present work 1-(2-hydroxyphenyl)-3-propane-1, 3-diones 4(L A -L B ) and its metal complexes 5(a-e) were synthesized and their structures elucidated on the basis of spectral analysis. Ultrasound irradiation assisted organic synthesis is an efficient and eco-friendly synthetic strategy for improve yields and increases selectivity. Magnetic measurements reveled that all complexes possessed octahedral geometry.The synthesized ligand 4(L A -L B ) having O, O pharmacophores site played an important role to increased antibacterial activity. All these metal complexes were more potent antibacterial activities than the parent ligands.
Thus it is concluded that the compounds were found to possess a broad range of hydrophilic and lipophilic characters, hence indication of favorable bioavailability based on drug likeness.
